The research study was conducted to survey the data, which were related to local vegetables and herbs from government and inhabitants, such as cultivation data, processing data, data from interviewer and data of utilization. Then, local vegetables and herbs were sampling, collected and analyzed for nutritive values. The finding showed that local vegetables and herbs were processed and traded in low amount. There were imported from neighboring provinces, such as Rajaburi and Bangkok. The attitude between government officers and local manufacturers were conflicted by government officers were intended to improve quality of products, therefore, local manufacturers were interested to promote health benefits and product styles. The collected samples were angled gourd (Luffa acutangula Linn.), holly basil (Ocimum sanctum), Seablite (Suaeda maritima), karanda (Carissa carandas Linn.), Tahitian noni leaves and fruits (Morinda citrifolia), Indian camphorweed (Pluchea indica Less.), sea holly (Acanthus ebracteatus Vahl.), blue thunbergia (Thunbergia laurifolia Linn.) and betel pepper (Piper betle Linn.), which were analyzed to determine nutritive values, such as, water content, protein, fat, carbohydrate, dietary fibre, calcium, beta-carotenes and vitamin C. From the results, we were suggest that some of local vegetables, seablite was possess highly nutritive values for health benefits, which, were ability to processing as functional foods. In addition, Tahitian noni, blue thunbergia and betel pepper are widely distributed in Thailand, which had high nutritive values when grown up in Samut Songkram area.
Introduction
Samut Songkhram is located 72 kilometers from Bangkok, occupies an area of 416 square kilometres and is administratively divided into 3 districts: Amphoe Muang, Amphoe Amphawa, and Amphoe Bang series of working standards. The working solutions for spiking blank plant samples were prepared fresh daily.
Sample preparation
Samples were spiked with concentrations ranging from 100 to 5000 μg/ml for vitamin C and from 0.25 to 5.0 μg/ml for β-carotene. Vitamin C in plant sample was extracted as follows: protein of dried sample was precipitated with 60% methanol and 1 mM EDTA. Dried sample (0.1 mg) was mixed with 400 μl of 60% methanol/EDTA, incubated for 10 min at 4 C before centrifuging at 12,000 rpm for 8 min. The clear phase was transferred to another polypropylene tube and evaporated to dryness under nitrogen. The dried extracts were dissolved in 100 μl of methanol. β-carotene in dried samples were extracted as follows: Dried sample (0.1 mg) was deproteinized with 100 μl of ethanol and was extracted with 600 μl of chloroform. The extract was shaken for 5 min before centrifuging. The organic layer was extracted and evaporated to dryness under nitrogen. The dried extracts were dissolved in 100 μl of methanol. All reconstituted antioxidants were mixed together before infecting into the HPLC system.
Instrumentation and quantification of vitamin C and β-carotene
The HPLC system (Water 2690 Separation Module) consist of a Water 600E multisolvent delivery system pump, a Waters Ultra WISP 715 autoinjector, and a Waters 996 diode-array detection system set in a range of 200-400 nm vitamin C and β-carotene were separated on the LiChrospher 100 RP-18 column (125 × 4 mm I.D.; particle size, 5 μm) from Merck KGaA KGaA (Darmstadt, Germany), with a mobile phase of methanol-acetonitrile-tetrahydrofuran (75: 20: 5, v/v/v) at flow rate 1.2ml/min. Samples were quantified using peak area of vitamin C and β-carotene, which were corresponded to standard calibration curves. Standard calibration curves were constructed by various known concentration of vitamin C and β-carotene.
Results and discussion

Surveillances for local vegetables and herbs cultivation and usages
The finding showed that local vegetables and herbs were processed and traded, in low amount and cultivated mainly for household used. Only 2 sub-districts of Amphoe Amphawa namely, Phraek Nam Daeng and Wat pradu and 2 sub-districts of Amphoe Bang Khonthi namely, Chom Pluak and Don Manora, were cultivated area of local vegetables and herbs for trading. There were imported from neighboring provinces, such as Rajaburi and Bangkok. Because of the agriculturists were intended to cultivated tropical fruits, such as, lychee, pomelo, guava and coconuts rather than herbs or vegetables. The attitude between government officers and local manufacturers were conflicted by government officers were intended to improve quality of products, therefore, local manufacturers were interested to promote health benefits and product styles. It should be reduce such conflicted urgently by collaboration campaign between government officers and local manufacturers.
Nutritive values of local vegetables and herbs
According data were provided from Samut Songkram agricultural extension office, we were collected 5 local vegetables, angled gourd (Luffa acutangula Linn.), holly basil (Ocimum sanctum), seablite (Suaeda maritima), karanda (Carissa carandas Linn.), Tahitian noni leaves and fruits (Morinda citrifolia), and 4 local herbs, Indian camphorweed (Pluchea indica Less.), sea holly (Acanthus ebracteatus Vahl.), blue thunbergia (Thunbergia laurifolia Linn.) and betel pepper (Piper betle Linn.) for determination of nutritive values. The nutritive values including calcium, vitamin C and β-carotene constituents of local vegetables and 5 local herbs was shown in Table 1 and 2, respectively. Table 1 . Nutritive values of local vegetables and herbs in Samut Songkram Table 2 . Calcium, β-carotene and vitamin C contained in local vegetables and herbs
From the results, we were suggest that some of local vegetables, seablite was possess highly nutritive values for health benefits, which, were ability to processing as functional foods. In addition, Tahitian noni, blue thunbergia and betel pepper are widely distributed in Thailand, which had high nutritive values (http://en.wikipedia.org/wiki/Noni) when grown up in Samut Songkram area.
INTRODUCTION
Longan (Dimocarpus longan Lour, syn. Euphoria longan Lam.) fruit is one of the popular fruit which is manufactured into canned fruits. The canning industry produces considerable quantities of waste products, in particular Longan seeds. For this reason, longan seeds were met to criteria. Longan fruits make a significant contribution to the Thai diet, especially in Northern Thailand, where the cultivation of longan is favoured over other fruits. In traditional medicine, flesh of longan fruit is administered as a stomachic, febrifuge (antipyretic) or vermifuge (anthelmintic), and is regarded as an antidote for poison. A decoction of the dried flesh is taken as a tonic or as treatment for insomnia or neutrasthenic neurosis.
In the North and the South Vietnam, the ''eye'' of the longan seed is pressed against a snakebite in the belief that it will absorb the venom. Longan fruits are either consumed fresh or as commercially prepared dried and canned products. The canning industry produces considerable quantities of waste products, in particular longan seeds, which are an exploitable source of natural phenolic antioxidants (Sudjaroen et al., 2012) . In comparison to pericarp, longan seeds represent a considerably higher proportion of the by-products arising from fruit processing in Thailand. Except antioxidant activity, it has sparely been reported for other biological effects in terms of health promotion. From this standpoint, it is of interest to evaluate biological properties of the E-mail: reefandyut@yahoo.com. Tel: (66)-2-160-1143 -5. Fax (66)-2-160-1146 . Figure 1 . Changing of color indicator in broth macrodilution method, the first and second tube was titer positive concentration of extract, which can inhibit bacteria growth (A, B). The red colors mean bacteria still growth (C to H). methanol extract from longan seeds, such as antibacterial, antimalarial and cytotoxic effects.
MATERIALS AND METHODS
Extraction protocol
Longan seeds were carefully separated from fruits. Air-dried samples were homogenized by blending to a fine homogeneous powder prior to extraction. Air-dried material (5 g) was extracte with hexane in a Soxhlet apparatus (3 h) to remove lipid. The material was dried under a stream of nitrogen and extracted further with methanol (3 h) as modified from the study of Owen et al. (2000) .
Antimicrobial tests
Inoculum development
The inoculum was prepared in Tryptic soy broth (TSB) and the number of cfu/ml in the inoculum was determined and standardized. A 0.5 Mc Farland standard is comparable to a bacterial suspension of 10 8 cfu/ml (Clinical and Laboratory Standards Institute, 2010) .
Agar diffusion method
The suspension was streaked entirely on Mueller-Hinton agar (MHA) surface and in case of C. albicans, Sabouraud dextrose agar (SDA) was used. Holes were made on MHA by sterile Pastuer's pipette. 25 µl of each extract (2.5, 5.0, 7.5 and 10 mg/ml were diluted by 0.025% dimethyl sulfoxide, DMSO in sterile water) was added into the holes of MHA. After incubation for 18 to 24 h at 35°C (in case of C. albicans was incubated at 30°C), zones of inhibition was measured in millimeter (mm) and calculated in triplicate from independent experiments. Appropriate antimicrobial drugs were used as positive control and 0.025% DMSO as negative control (Clinical and Laboratory Standards Institute, 2010) .
Broth macrodilution method
Extract that showed inhibition zone against pathogens in agar diffusion method were subjected to assay with macrodilution method for MIC determination. The extract (10 mg/ml) was diluted in two fold serial dilution by TSB containing 1% Triphenyltetrazolium chloride (TTC) as growth indicator. A 0.5 Mc Farland standard is comparable to a bacterial suspension of 10 8 cfu/ml for all tests and negative control. The extract control was prepared similarly, without pathogen suspension. The TSB and suspension were used as positive (no pathogen growth) and negative control (pathogen growth), respectively. The inhibition of pathogen was observed by the titer that had yellow color (Figure 1 ) (Clinical and Laboratory Standards Institute, 2010) .
In vitro antimalarial test
P. falciparum (K1, multidrug-resistant strain), were maintained in (Trager and Jensen, 1976) . Antimalarial activity was evaluated against the parasite P. falciparum, using the microculture radioisotope technique based on the method described by Desjardins et al. (1979) . The extract concentration at 1 and 10 µg/ml were tested in triplicate. The inhibitory concentration (IC50) represents the concentration that causes 50% reduction in parasite growth as indicated by the in vitro uptake of [ 3 H]-hypoxanthine by P. falciparum. The dihydroartemisinin (DHA) was standard compound, and 0.1% DMSO was used as negative control.
In vitro cytotoxicity test
African green monkey kidney fibroblast (Vero) cells were performed employing the calorimetric method as described by Skehan et al (1990) . The sulforhodamine B (SRB) assay was performed to assess growth inhibition using a colorimetric assay, which estimates cell number indirectly by staining total cellular protein with dye SRB . Briefly, 100 µl/each well of cell suspensions (0.5 -2.0 × 10 5 cells/ml) were seeded in 96-well microtiter plates and incubated at 37°C to allow cell attachment. After 24 h, cells were treated with the extract by adding 100 µl/well of each concentration in triplicate to obtain a final concentration of 50.0, 25.0, 12.5, 6.25, 3.125, 1.5625 and 0.7813 µg/well for the extracts (two-fold serial dilution). The ellipticine 0.603 µg/ml and 0.5% DMSO were used as positive and negative control, respectively.
RESULTS AND DISCUSSION
Longan seed extract (10 mg/ml) inhibited the growth of S. aureus, P. aeruginosa and C. albicans by 17, 12 and 11 mm, and MIC values were 3.19, 1.59 and 1.59 mg/ml for S. aureus, P. aeruginosa, and C. albicans, respectively. The extract of longan seeds possessed preferably high antimalarial activities with IC 50 = 5.63 ± 1.24 µg/ml (Table  1) . Furthermore, there was no cytotoxic effect of this extract to Vero cells (final concentration = 50 µg/ml), as shown in Table 2 . It might imply that the antimicrobial activities of longan seed affected from longan contains significant amount of phenolic compounds (Sudjaroen et al., 2012) which displays multifunctional activities as effective antimicrobial or antioxidants agents (Galal, 2006) . The previous study (Sudjaroen et al., 2012) was isolated and characterized polyphenolic fraction (80.90 g/kg dry weight), which was dominated by ellagic acid (25.84 g/kg) and the known ellagitannins corilagin (13.31 g/kg), chebulagic acid (13.06 g/kg), ellagic acid 4-O-a-Larabinofuranoside (9.93 g/kg), isomallotinic acid (8.56 g/kg) and geraniin (5.79 g/kg) .
In case of antiplasmodial or antimalarial activity, the methanolic extact was high and similar to African medicinal plants: Cassia occidentalis leaves, Euphorbia hirta whole plant, Garcinia kola stem bark and Phyllanthus niruri whole plant, which had IC 50 < 3 µg/ml (Tona et al., 2004) . Other Thai fruit waste products (methanol extract), such as litchi (Litchi chinensis L.) seed and rambutan (Nephelium lappaceum L.) seed also possesses anti-malarial activity with 2.70 ± 0.23 and 2.78 ± 0.44 µg/ml, respectively (Sudjaroen, 2008 (Sudjaroen, , 2011 . Previous study was conducted on longan seed, along with a wide range of antioxidant activity tests, and the methanol extract of longan seed exhibited strong antioxidant capacities with an IC 50 of 154 µg/ml for reactive oxygen species, which attacks salicylic acid, and 78 µg/ml for inhibition of xanthine oxidase in the hypoxanthine/xanthine oxidase assay (Sudjaroen et al., 2012) . Moreover, longan seed extract presented antityrosinase activity with IC 50 values of 2.9 to 3.2 mg/ml (Rangkadilok et al., 2007) . Therefore, the extracts had less effective antioxidant activity in the 2-deoxyguanosine assay, indicating that gallates, along with ellagic acid and its congeners exert their potential antioxidant effects predominantly by precipitation of proteins such as xanthine oxidase (Sudjaroen et al., 2012) .
It is suppose that antimicrobial and antiplasmodial activities of longan seed may also be affected by gallic acid, ellagic acid and ellagitannins, which were precipitate microbial proteins, and caused growth inhibiting or killing effects to microorganisms.
Conclusion
Longan seed is the good source of chemopreventive agents for antimicrobial activity by inhibiting growth of S. aureus, P. aeruginosa and C. albicans and in vitro antimalarial activities to P. falciparum, with no evidence of cytotoxicity by in vitro cytotoxic screening assay with Vero cells. Gallic acid, ellagic acid and ellagitannins may play role of antimicrobial and antimalarial activities by precipitated microbial proteins, which was supported by previous studies that were tested for antioxidant and enzyme inhibitory activities of longan seed. This finding gives an interesting concept to search for more sources of the "low cost" chemopreventive agents in developing countries, especially tropical region which has high range of biodiversity. However, more biological models for confirmation of such activities and test for cytotoxic effect with other cell cultures may need to be conducted in further studies.
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Abstract-The methanolic extracts from seeds of tamarind (Tamarindus indica) was prepared by Soxhlet apparatus extraction and evaluated for total phenolic content by Folin-Ciocalteu method. Then, methanolic extract was screened biological activities (In vitro) for anti-melanogenic activity by tyrosinase inhibition test, antiinflammation activity by cyclooxygenase 1 (COX-1) and cyclooxygenase 2 (COX-2) inhibition test, and cytotoxic screening test with Vero cells. The results showed that total phenolic content, which contained in extract, was contained 27.72 mg of gallic acid equivalent per g of dry weight. The ability to inhibit tyrosinase enzyme, which exerted by Tamarind seed extracts (1 mg/ml) was 52.13 0.42 %. The extract was not possessed inhibitory effect to COX-1 and COX-2 enzymes and cytotoxic effect to Vero cells. The finding is concludes that tested seed extract was possessed antimelanogenic activity with non-toxic effects. However, there was not exhibited anti-inflammatory activity. Further studies include the use of advance biological models to confirm this biological activity, as well as, the isolation and characterization of the purified compounds that it was contained.
Keywords-Tamarindus indica, anti-melanogenic, antiinflammatotion, cytotoxicity, seed, phenolic compounds.
I. INTRODUCTION
HE increase in production and accumulation of melanins are cause of increase skin alignments e.g. acquired hyperpigmentation such as melisma, proinflammatory melanoderma, solar lentigo etc. The hyperpigmentation of epidermis and dermis depend on either increased numbers of melanocytes or the activity of enzyme [1] . Tyosinase is the key enzyme responsible for the physiological process which plays crucial protective role against sunburn, i.e. melanogenesis. The melanocyte are responsible for the biosynthesis of melanin through enzymatic conversion of Ltyrosine which leads to the sun tanning effect. However, over production of melanin pigment is not desirable, especially on face [2] . The reduction of hyperpigmentation is, therefore, the goal of cosmetic industries which can be commercialized worldwide. A number of natural ingredients are currently being used in cosmetics based on their properties as antioxidant, anti-inflammatory or anti tyrosinase activity. These natural products are, for example, the grape seed P. T. is with the Colleague of Allied Health Science, Suan Sunandha Rajabhat University, Bangkok, 10300, Thailand (phone: 662-160-1166; fax: 662-160-1166; e-mail: phamaice@hotmail.com).
Y. S. is with Faculty of Science and Technology, Suan Sunandha Rajabhat University, Bangkok, 10300, Thailand (e-mail: reefandyut@yahoo.com).
extract, ascorbic acid licorice extract, arbutin, kojic acid, resveratrol, berry extract, etc. [1] - [3] . Arbutin and kojic acid are used for their anti-tyrosiase activities but do not satisfy by physicians due irritability and side effects in human use [4] .
Special attention is focused on extraction and biological tests of inexpensive residues from agricultures and food industries. The previous study speculates on increasing the values of the waste by-products of fruit industries [5] . Tamarind (Tamarindus indica L.), belongs to the family Leguminosae and grows naturally in many tropical and subtropical regions. In Thailand, two types of Tamarind are found in abundance, the so-called sweet and sour varieties. Tamarind is an important food resource for the Thai population. The flower and leaf are eaten as vegetables, while the germ obtained from the seed is used for manufacturing Tamarind gum which is well-known as a component of jelly [6] . Tamarind seeds are also reported to contain phenolic antioxidants, such as 2-hydroxy-30, 40-dihydroxyacetophenone, methyl 3,4-dihydroxybenzoate, 3,4-dihydroxyphenyl acetate and epicatechin [7] . Extracts exhibit antioxidant potential by reducing lipid peroxidation in vitro [7] , [8] and anti-microbial activity [9] . The content of Tamarind seeds comprised only procyanidins, represented (%) mainly by oligomeric procyanidin tetramer (30.2), procyanidin hexamer (23.8), procyanidin trimer (18.1), procyanidin pentamer (17.6) with lower amounts of procyanidin B2 (5.5) and (-)-epicatechin (4.8) .and possesses antioxidant activity [10] . Aims of our study were conduct to test for other biological activities of tamarind seed extract by determining of antityrosinase activity and anti-inflammatory activity or cyclooxygenase inhibitory activity.
II. MATERIALS AND METHODS
A. Preparation of Tamarind Seed Extract
Tamarind (Tamarindus indica L. cv. Thailand Sweet) were collected from local markets in Thailand. Fruit pericarps and seeds were separated and air-dried. Dried materials were blended to power before extraction. Extraction of fruit materials was modified previously [10] . Air-dried material (50 g) was extracted with hexane in a soxhlet apparatus (3 h) to remove lipid. After drying, the solid was extracted with methanol (3x3h). Organic solvent was removed by rotary evaporation at 35°C in vacuo. The extracts of methanolic fraction were dissolved in DMSO and kept at -20 °C until use. 
B. Measurement of Total Phenolic Content
Total phenolic content was measured using FolinCiocalteau assay modifying by the method of Singleton VL, 1999 [11] . Folin-Ciocalteau reagent (phosphomolybdic phosphotunstic acid reagent) together with fruit extracts (1.0 mg/ml) were added into 96-well plate. The mixture was incubated at room temperature for 6 min. After incubation, 7% sodium carbonate were then added and further incubated at 45 °C for 45 min. The absorbance was taken to 765 nm by using microtiter plate reader. The standard curve was linear between 50-250 mg/L gallic acid. Total phenolic content was expressed as milligrams of gallic acid equivalent (mg GEA) per 1 g of dried extract.
C.Mushroom Tyrosinase Activity
To evaluate the inhibitory action of methanolic extract of tamarind seed on tyrosinase, tyrosinase isolated from mushrooms was utilized as described previously with a minor modification [12] , [13] . In brief, 20 ml of aqueous solution of mushroom tyrosinase (1000 units) was added to a 96-well microplate, in a total volume of 200 ml assay mixture containing 1mM L-tyrosine solution, 50mM phosphate buffer (pH 6.5). The assay mixture was incubated at 25 °C for 30 min. Following incubation, the amount of dopachrome produced in the reaction mixture was determined spectrophotometrically at 492 nm (OD492) in a microplate reader. IC50 is the concentration of a drug that inhibits a standard response by 50% and gallic acid 3.59 ×10 -6 M was used as positive control.
D. Anti-Inflammatory Activity
Mouse COX-1 and COX-2 null cell lines were used for this test. Sample was tested for anti-COX-2 and anti-COX-1 activities at 10-5 g/ml using radioimmunoassay (RIA). The RIA method used for measuring PGE2 concentrations in the culture supernatant is based on the competition between PGE2 in the samples and 3H labled PGE2 for anti-PGE2 antibody binding sites. Aspirin and DMSO were used as positive and negative control, respectively [14] , [15] .
E. In Vitro Cytotoxicity Test
African green monkey kidney fibroblast (Vero) cells were performed employing the calorimetric method as described by Skehan and co-workers. The sulforhodamine B (SRB) assay was performed to assess growth inhibition using a colorimetric assay, which estimates cell number indirectly by staining total cellular protein with the dye SRB [16] . Briefly, 100 l/each well of cell suspensions (0.5-2.0 ×10 5 cells/ml) were seeded in 96-well microtiter plates and incubated at 37ºC to allow for cell attachment. After 24 h, the cells were treated with the extract by adding 100 l/well of each concentration in triplicate to obtain a final concentration of 50.0, 25.0, 12.5, 6.25, 3.125, 1.5625 and 0.7813 g/well for the extracts (twofold serial dilution). The Ellipticine 0.603 μg/ml and 0.5% DMSO were used as positive and negative control, respectively.
III. RESULTS AND DISCUSSION
The results showed that Total phenolic content, which contained in methanolic extracts of Tamarind and Longan seed, were contained 27.72 mg of gallic acid equivalent per g of dry weight. The total phenolic content was independent /unrelated to weight of extract. The phenolic content may depend on several factors, normal condition or stress condition i.e. infection, high UV explosion, trauma, harvesting period, harvesting method [17] .
Tamarind extract was not possessed any cytotoxic effect to Vero cells at 50 g/ml, which was evaluated by Sulforhodamine B (SRB) colorimetric assay (Table I) (Kim, 2007) The ability of inhibit tyrosinase enzyme, which exerted by Tamarind seed extract (1 mg/ml), was 52.13 0.42 % (Table  II) . Methanolic extract of tamarind seed cannot inhibit COX-1 and COX-2 enzymes at concentration = 100 μg/ml (Table III) . (Kim, 2007) The finding showed that tamarind extract moderately inhibited enzyme tyrosinase and rate of activity similarly to gallic acid as previous study (Kim, 2007) . However, this test was direct enzyme inhibition test and phenolic compounds are antioxidants, which are stronger than vitamin C and vitamin E, may reduce free radical and indirectly decrease melanin production. The further study needs to conduct to test the extract with melanoma cell line. No any COX-1 and COX-2 inhibitory effect of tamarind extract was evaluated by 
Introduction
Optical communication has fueled the global telecom and information technology revolution in the past two decades [1] . Nowadays, worldwide transport of huge volume of data relies on optical communication systems. Furthermore, optical signal processing technology has been aggressively pursued [2] , aiming at higher operation speed and enriched functionality. This holds a great potential to diminish the need for O-E-O conversion in the data transmission links in order to upgrade system capacity, reduce latency and cost, and enable a wavelength-and data format-transparent optical network. Integrated photonics has attracted a great deal of attention in recent years not only because it allows for more cost-effective production and easier packaging but also because smaller chip size assists in realizing faster and less power-consuming photonic devices to facilitate "green" information technology. Integrated photonics also plays an increasingly important role in data com systems. Optical communication has been investigated in almost every layer of information technology infrastructure: continent-to-continent, cityto-city, server to-server, computer-to-computer, board-to-board, chip-to-chip, and finally intrachip. This has been identified to be one of bottlenecks in the future development of the integrated circuit industry, according to the International Technology Roadmap for Semiconductors (ITRS).
In general, optical communication and signal processing represent different categories of devices and subsystems, although it is hard to clearly separate them from each other. In communication, optical subsystems include, but are not limited to, signal generation, detection, amplification, filtering, and signal degrading effects' monitoring and compensation. In signal processing, functional units would range heven more widely from pulse manipulating, data routing to optical logic, as listed Most of these functions have been demonstrated using integrated devices.
In this paper, we have shown that the two components (TE and TM waves) of polarized light are manipulated by using the orthogonal soliton pair within a PANDA ring resonator known as a dark-bright soliton pair. In operation, the orthogonal soliton sets can be generated by using the system. The optical field is fed into the ring resonator system, which is controlled by an optical switch by using a single microring. To form the initial spin states, the magnetic field is induced by an aluminum plate (Al) coupled on AlGaAs waveguides for optoelectronic spin-up and -down states. The optoelectronic spin is formed by using the TE and TM wave components. In this manipulation, the electromagnetic radiation is formed by using the orthogonal soliton pulses. In fact, they are photons, which behave like elementary particles. Hence, the spin axis of photon is always parallel to its direction of motion. Many orthogonal sets are also available and existed, in which the spin conservation of many particles is maintained for large scale system use. Therefore, for future applications, the use for high performance storage, low power magnetic logic, quantum logic, quantum gate, nano antenna, nano radio, and applications of spintronic sensing can be realized based on realistic device parameters.
Principles of the Microring Resonator
A dark-bright soliton conversion system using a ring resonator optical channel dropping filter is composed of two sets of coupled waveguides, as shown in Fig. 1 . The relative phase of the two output light signals after coupling into the optical coupler is 2 π . This means that the signals coupled into the drop and through ports have acquired a phase of π with respect to the input port signal. In application, if we engineer the coupling coefficients appropriately, the field coupled into the through port on resonance would completely extinguish the resonant wavelength, and all the power would be coupled into the drop port. The input and control fields at the input and add ports are formed by the dark and bright optical solitons and described by Equations (1) and (2), respectively [3] .
Here A 0 and z are the optical field amplitude and propagation distance, respectively. T=t−β 1 z, where β 1 and β 2 are the coefficients of the linear and second-order terms of Taylor expansion of the propagation
T β is the dispersion length of the soliton pulse. T 0 in equation is a soliton pulse propagation time at initial input (or soliton pulse width), where t is the soliton phase shift time, and the frequency shift of the soliton is ω 0 . The optical fields of the system in Fig. 1 are obtained and expressed in following forms 1 1 ,
Here i E is the input field, a E is the add(control) field, t E is the through field, d E is the drop field, ... κ is the field coupling coefficient between the ring and output bus, L is the circumference of the ring, T is the time taken for one round trip(roundtrip time), and α is the power loss in the ring per unit length. We assume that this is the lossless coupling, i.e., The output power/intensities at the drop and through ports are given by 
Result and Discussion
In operation, the orthogonal soliton sets can be generated by using the system in Fig. 2 . The optical field is fed into the ring resonator system, which is controlled by an optical switch as shown in Fig. 2 , where R 1 = R 2 = 2.5μm, R ad = 30μm by using a single microring, R = 20μm. To form the initial spin states, the magnetic field is induced by an aluminum plate (Al) coupled on AlGaAs waveguides for optoelectronic spin-up and -down states. In this simulation, the coupling coefficient ratios κ 1 :κ 2 are 50: 50, 90:10, 10: 90 acting in the following manner: (a) dark soliton is input into input and control ports, (b) dark and bright solitons are fed for input and control signals, (c) bright and dark solitons are used for input and control signals, and (d) bright soliton is used for input and control signals. The ring radii R ad = 300nm, A eff = 0.25µm 2 , n eff = 3.14(for InGaAsP/InP) [4] , α = 0.1dB/mm, γ = 0.01, λ 0 = 1.55 µm. Fig. 3 shows the output intensities, for (a) spin-injected for transverse electric (TE) and transverse magnetic (TM) fields, (b) spin-up (TE) photons are resonances at 1.4671, 1.5031, 1.5403μm and spin-down (TM) photon at 1.4578, 1.4914, 1.5271μm. More output intensities are generated by using a PANDA ring resonator are as shown in Fig. 4 , in which (a) spin-injected for transverse electric (TE) and transverse magnetic (TM) fields, (b) spin-up (TE) photons are at 1.2846, 1.3124, 1.3412μm and spin-down (TM) photons at 1.2888, 1.3162, 1.3427μm. Fig. 5 shows the output power at the center wavelength 1.55μm, with the output (a) through, Th (TE) port is the maximum output power -57.08dB, and drop (TM) port with the maximum output power is -48.9dB, (b) the spin-up (TE) and spin-down (TM) photons are detected. The optoelectronic fields generated by a dark-soliton pump based-on (port In) microring resonator (R = 20μm) at center wavelength 1.45μm are as shown in Fig. 6 , with (a) bright soliton at E 1 , (b) darksoliton at E 2 , (c) dark soliton at E 3 , (d) bright-soliton at E 4 , and (e) transmittance at through (Th) and reflectance at drop (Dr) ports of a PANDA ring resonator, respectively. For a large stream of photons, the net angular momentum is essentially zero (see Fig. 6(a) ), because half of photons interact in the righthanded sense and half in the left-handed sense. This corresponds to the fact that linearly polarized light can be regarded as superposition of left and right circularly polarized light. This means that spin conservation is maintained. The optoelectronic spin manipulation generated within a PANDA ring resonator is as shown in Fig. 7 , where (1) input power 49.52W, 0.3226ns, (2) circulated power 0.504W, 0.5081ns, (3) reflected power 49.016W, 0.8526ns at the drop port and (4) transmitted power 0.495W, 1.0459ns at the through port. In applications, the output signals (orthogonal solitons or photons) are randomly obtained at the Th and Dr ports as shown in Fig. 6 , in which the random transverse electric (TE) and transverse magnetic(TM) fields of the solitons corresponding to the left-hand and right hand photons can be generated and detected. The angular momentum of either + ħ or -ħ is imparted to the object when a photon is absorbed by an object, where two possible spin states known as optoelectronic spins are exhibited. The array of optoelectronic spins can be generated and controlled by using the proposed system as shown in Fig. 6 (e), which is available for high density spin states use. Fig. 3 . Output intensities are generated by using a single microring resonator Fig. 4 . Output intensities are generated by using a PANDA ring resonator 
Conclusion
In this paper, we have shown that the two components (TE and TM waves) of polarized light are manipulated by using the orthogonal soliton pair within a PANDA ring resonator known as a dark-bright soliton pair. The optoelectronic spin is formed by using the TE and TM wave components. In this manipulation, the electromagnetic radiation is formed by using the orthogonal soliton pulses. In fact, they are photons, which behave like elementary particles. Hence, the spin axis of photon is always parallel to its direction of motion. Many orthogonal sets are also available and existed, in which the spin conservation of many particles is maintained for large scale system use. Therefore, for future applications, the use for high performance storage, low power magnetic logic, quantum logic, quantum gate, nano antenna, nano radio, and applications of spintronic sensing can be realized based on realistic device parameters.
Introduction
Rice starch is one of the important starches that can be produced and used in Thailand. The major concerns of the use of starch in the food industry are gelatinization, retrogradation and syneresis, each of which can be affected by the addition of hydrocolloids (Alloncle, Lefebvre, Llamas, & Doublier, 1989; Bahnassey & Breene, 1994; Christianson, Hodge, Osborne, & Detroy, 1981; Funami et al., 2005; Sae-kang & Suphantharika, 2006; Sudhakar, Singhal, & Kulkarni, 1996) . When xanthan is used in starch-based frozen food products, the undesirable effects of low temperature on textural quality can be avoided (Sae-kang & Suphantharika, 2006) .
Dextran is a water-soluble glucan produced from sucrose by enzymes on the cell surface of lactic acid bacteria or and produced by Leuconostoc mesenteroides. Dextran is composed of d-anhydroglucosyl units joined by ␣-(1 → 6)-linkages in the main chains with ␣-(1 → 3)-linkages at branch points. Dextran of various molecular weights is produced by employing L. mesenteroides dextransucrase and sucrose at various concentrations (Falconer, Mukerjea, & Robyt, 2011) .
The study of starch-hydrocolloid paste microstructures helps to understand their rheology, texture, and sensory characteristics. The use of fluorescein-labeled hydrocolloids allows visualization of their location in starch dispersions (van de Velde, Weinbreck, Edelman, van der Linden, & Tromp, 2003) . Confocal laser scanning microscopy (CSLM) was used to investigate starch microstructure (Choi, Woo, Ko, & Moon, 2008; Huber & BeMiller, 2000; Kim & Huber, 2008) and the behavior of starch-hydrocolloid mixtures (Tromp, van de Velde, van Riel, & Paques, 2001; van de Velde et al., 2003) . Many researchers have studied the microstructure of corn, sorghum, wheat, and triticale starch granules (Fannon, Shull, & BeMiller, 1993; Huber & BeMiller, 2000; Kim & Huber, 2008; Naguleswaran, Li, Vasanthan, & Bressler, 2011; Zhao, Madson, & Whistler, 1996) . Noisuwan, Hemar, Wilkinson, & Bronlund, (2011) studied the adsorption of Alexa Fluor TM -labeled sodium caseinate (NaCAS) and Alexa Fluor TM labeled whey protein isolate (WPI) on normal and waxy rice starch granules. They concluded that fluorescence-labeled NaCAS and WPI adsorbed on the granule surface of normal and waxy rice starch. However, they did not study the effect of molecular weight (Mw) and the effect of starch gelatinization on the penetration of hydrocolloids into rice starch. Moreover, they did not study microstructure of normal and waxy rice starch such as surface pores and starch channels. In this research, the microstructure of rice starch and rice starch-dextran mixtures was studied before and after cooking the starch. Dextran of various molecular weights labeled with fluorescein was used to determine the location of the hydrocolloid in dextran-rice starch mixtures.
Materials and methods
Materials
Normal rice starch and waxy rice starch were supplied by Cho Heng Rice Vermicelli Factory Co., Ltd. (Nakhon Pathom, Thailand). Tapioca starch was purchased in a local market from Thai Wah (Decatur, IL, USA). Mercury dibromofluorescein (disodium salt, Merbromin) was purchased from Sigma-Aldrich (St. Louis, MO, USA). CBQCA Protein Quantitation Kit (C-6667) was purchased from Invitrogen (Carlsbad, CA, USA). FD4 (FITC-dextran ave. Mw 4000) and FD10 (FITC-dextran ave. Mw 10,000) were purchased from Sigma-Aldrich. The dextrans were derived from L. mesenteroides, strain B512.
Preparation of cooked dextran-rice starch mixtures
Dispersions of rice starch were prepared at 3% (w/v) concentration. A weighed amount of rice starch was placed in an eppendorf tube. Distilled water was pipetted into the tube, which was then vortex stirred. FITC-dextran was added to the starch dispersion at 1% (w/v) concentration, and the mixture was vortex stirred at room temperature for 10 min. The mixture (70 L) was heated in a water bath at 95 • C for 15 s, and then cooled rapidly in a water-ice bath.
Merbromin treatment
Starch samples were treated with merbromin according to the method of BeMiller (1997, 2000) . Starch samples (2.5 mg) were suspended in a merbromin solution, and the suspension was mixed using a multi-wrist shaker (Lab-Line Instruments, Melrose Park, IL, USA) for 90 min at room temperature. The starch was recovered by centrifugation, washed a few times with absolute ethanol, and air-dried in the dark.
CBQCA treatment
The method used for 3-(4-carboxybenzoylquinoline-2-carboxaldehyde) (CBQCA) staining was that of Han, Benmoussa, Gray, BeMiller, and Hamaker (2005) . Starch (7 mg) was mixed with 0.1 M sodium borate buffer (pH 9.3) (135 L), 20 mM KCN (5 L) and 5 mM CBQCA (10 L), respectively. Samples were incubated for 3-5 h and observed using CLSM.
Amyloglucosidase
Starch (10 mg) was treated with 2 units of amyloglucosidase (Sigma-Aldrich, St. Louis, MO, USA) in 1 mL of 0.2 M sodium acetate buffer, pH 4.5, while being shaken with a multi-wrist shaker at room temperature for 24 h. The reactions were inactived in a boiling water bath for 10 min. Starch samples were recovered by centrifugation, washed with distilled water 5 times, 70% ethanol 1 time and 100% ethanol 1 time, and allowed to air-dry.
Scanning electron microscopy (SEM)
Samples were mounted on stubs with double-sided sticky tape, coated with AuPd for 3 min, and imaged in a JEOL JSM-840 SEM (JEOL USA Inc., Peabody, MA) using 5 kV accelerating voltage, 10 mm working distance, aperture 3 and probe current 3 × 10 −11 . Magnifications were 5000× and 10,000×. Digital images were captured using 1280 × 960 resolution and 160 s dwell time.
Confocal laser scanning microscopy (CLSM)
Starch powder was sprinkled onto a glass slide. The glass slide and cover slip were glued together with a thin film of paraffin wax. A Bio-Rad Radiance 2100 MP Rainbow System (Bio-Rad Laboratories, Hercules, CA, USA) equipped with a Nikon Eclipse TE2000 (Nikon, Melville, NY, USA) inverted microscope was used to image starch granules at an excitation wavelength of 488 nm. CLSM digital images were acquired using the BioRad Laser Sharp program. 
Results and discussion
Surface pores and channels of rice starch
The surface pores (0.07-0.1 m in diameter) of starch granules are openings to interior channels. Some starches have surface pores, while the others have none (Fannon, Hauber, & BeMiller, 1992a; Fannon et al., 1993; Huber & BeMiller, 2000) . Fannon et al. (1992a) proposed that the presence of channels facilitates enzyme attack of the granule during germination and found that the number of surface pores on corn starch granules varied from granule to granule.
Scanning electron microscopy
It was observed (SEM) that, for the most part, normal and waxy rice starch granules had no pores (Fig. 1) . However, a few rice starch and waxy rice starch granules had small pores on their surface. Fannon et al. (1992a) reported that no pores were found in rice starch. Our assumption was that the pores of rice starch would be too small to observe using SEM, so the presence of surface pores of rice starch was investigated by observing an enzyme-catalyzed digestion pattern. Amyloglucosidase was used to enlarge any pores. The pattern of enzyme digestion on starch which has surface pores was different from starch which has no pores. Enzyme-treated normal corn starch granules had enlarged surface pores, whereas enzyme-treated potato starch showed exocorrosion on the granule surface (Fannon et al., 1992a) . It was assumed that waxy rice starch had more potential to find surface pores compared with normal rice starch. When waxy rice starch was treated with amyloglucosidase (Fig. 2) , it was more susceptible to enzymatic digestion than normal rice starch.
Confocal laser scanning microscopy
Starch channels and cavities of corn starch and sorghum starch flooded with merbromin showed up as lines or spots when observed using CSLM (Huber & BeMiller, 1997 . Yoshino, Hayashi, and Seguchi (2005) found starch granule surface protein of rice starch by staining starch granules with fluorescamine. However, no channels were found in this study in either native normal or waxy rice starch granules dyed with merbromin ( Fig. 3A and B) . A very few normal and waxy rice starch granules showed short lines after treatment with merbromin; however, the lines were short compared with those in corn starch granules (Fig. 3F) .
The presence of channels affects enzymatic attack (Gallant, Bouchet, & Baldwin, 1997) . Corn starch granules treated with microbial glucoamylase for up to 8 h showed enlarged surface pores and channels (approx. 0.1-0.2 m in diameter) on the granule surface (Imam, Gordon, Mohamed, Harry-O'Kuru, Chiou, Glenn, & Orts, 2006) . Gallant et al. (1997) and Hall and Sayre (1969) reported that tapioca starch granules have pores, but we did not find any. Normal rice starch, waxy rice starch and tapioca starch treated with amyloglucosidase showed no channels when dyed with merbromin ( Fig. 3C-E) . The results were similar to those of Fannon et al. (1992a) , who concluded that tapioca starch and rice starch granules had no pores. Corn starch granules treated with amyloglucosidase (Fig. 3F) clearly showed channels when treated with merbromin.
CBQCA was also used to dye proteins in starch granules (Fig. 4 ), but did not reveal channels in either normal or waxy rice starch granules ( Fig. 4A and B) . We conclude that normal and waxy rice starch granules have no channels lined with protein. Sorghum and corn starch granules did show channels lined with protein ( Fig. 4C  and D) as lines arranged radially. The same results were reported by Han et al. (2005) . Han et al. (2005) reported that confocal laser scanning micrographs of optical sections of maize starch and sorghum starch showed protein channels by protein staining with CBQCA. They concluded that the channel of maize starch and sorghum starch is filled with protein and connected the central area of starch granule to granule surface. From our results, corn starch dyed with CBQCA (Fig. 4D) showed less channels than sorghum starch (Fig. 4C) . Huber and BeMiller (2000) reported the same results with our results that corn starch appeared to have less number of channels than sorghum starch. Sorghum and corn starch ( Fig. 4C  and D) showed the heterogeneity of channels between granules because of the variations in the number of pores and channels (Huber & BeMiller, 2000) . 
Penetration of hydrocolloids into starch granules
The penetration of hydrocolloids into starch granules has been studied by several researchers. Gonera and Cornillon (2002) indicated that xanthan absorbed only onto the surface of raw corn starch and stabilized granules. Fannon et al. (1992a Fannon et al. ( , 1992b concluded that surface pores of corn starch (approx. 1000Å in diameter) allowed access of enzyme molecules to the granule interior. We found that penetration of hydrocolloid molecules into raw starch granules and granule ghosts was a function of the molecular weight of the hydrocolloid. The results in Fig. 5 showed that FITC-dextran (ave. Mw 4000; FD4) penetrated into some raw and cooked rice starch granules, whereas, FITC-dextran (ave. Mw 10,000) did not penetrate through either raw or cooked rice starch granules.
Our results showed that FD4 can penetrate into raw rice starch granules to different degrees (Fig. 5A) . FD4 only penetrated into the matrix of a few raw rice starch granules, whereas, it was absorbed onto the surface of some other granules, showing granule heterogeneity with regard to this property. Penetration of dextran into starch granules needs further study, even though channels were not found in rice starch granules.
The results in Fig. 5 also show the effects of gelatinization on penetration of hydrocolloids into starch granules. Fannon et al. (1992b) showed that granule ghosts are not continuous structures, but rather are quite porous; it can be assumed that the outer surface of granules is the same. Gallant et al. (1997) suggested that granules contain putative channels filled with amorphous material that could be attacked by amylases to produce bore holes. Oates (1997) proposed that the supermolecular helix of amylopectin molecules produced a channel that could be filled with an amylose-lipid complex. Neither of these proposed channels are the very large channels that are openings to surface pores and that can be seen by light microscopy studied by BeMiller et al. (Fannon, Gray, Gunawan, Huber, & BeMiller, 2003) , but they may be related to the hypothesis of Atkin, Abeysekera, Cheng, and Robards (1998) that the small size of surface pores would not allow leaching of large molecules of amylopectin from starch granules at ambient temperature, but when the temperature of an aqueous suspension is increased, surface pore size may increase and the release of 400-nm amylopectin molecules from starch ghosts may be allowed. If the enlarged surface pores of cooked starch granules allow the release of amylopectin from granules, hydrocolloid molecules should be able to penetrate into the granules through the same path. Our results showed that only FD4 could penetrate throughout cooked rice and sorghum starch granules ( Fig. 5C and G) , while the large molecules of FITC-dextran could not enter the matrix of even cooked rice starch granules (Fig. 5D ).
Conclusions
The presence of surface pores and channels in rice starch granules was investigated using SEM and CSLM and compared with those of sorghum starch, corn starch, and tapioca starch granules. From SEM results, the most of normal and waxy rice starch had no pores. A few rice starch and waxy rice starch granules had small surface pores. However, there was no evidence of channels in normal and waxy rice starch granules studied by using CSLM. The presence of starch channels in corn starch, sorghum starch and tapioca starch was investigated using CSLM. Our results showed no evidence of starch channels in tapioca starch. Corn starch treated with amyloglucosidase clearly showed channels when treated with merbromin. Starches were dyed with CBQCA in order to investigate the presence of channel proteins in starch granules. Channel proteins did not find in either normal or waxy rice starch. Sorghum and corn starch granules did show channels lined with protein. The study of penetration of hydrocolloids into starches showed the evidence of penetration of low-molecular-weight FITC-dextran (ave. Mw 4000) into raw and cooked normal rice starch and sorghum starch. In contrast, high-molecular-weight FITC-dextran (ave. Mw > 10,000) could not penetrate into these starch granules.
